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Disposition of Claims 

4) [>3 Claim(s) 1-12 and 29-33 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1-12 and 29-33 is/are rejected. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the examiner 
to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 
35 U.S.C. 103(a). 

3. This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the examiner 
to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 
35 U.S.C. 103(a). 

4. Claims 1-2, 4-7 and 29-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Japanese Patent No. 2002009042 A to Kimura in view of Japanese Patent No. 2000208492 A to 
Yamashita and U.S. Patent No. 5,748,434 to Rossman et al. 
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5. Kimura discloses a plasma etching apparatus in Figure la substantially as claimed and 
comprising: a chuck (multi-part structure, 2 and 20) for retaining a substrate (3); and hardware (4) that 
includes oxygen therein such that oxygen is released when an etching operation is carried out. See 
abstract. 

6. However, while Kimura does teach that the focal ring can be made to contain a predetermined 
amount of oxygen by approaches other than coating (see JPO online translation, paragraph 50), Kimura 
does not explicitly teach that the oxygen is impregnated in the material of the focus ring. 

7. Yamashita discloses the use of a focus ring formed of a material than includes oxygen 
impregnated therein (i.e. existing in quartz) for the purpose of preventing the in-plane uniformity of a 
semiconductor wafer from being damaged (abstract). 

8. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided a focus ring formed of a material that includes oxygen impregnated (existing 
therein) in Kimura in order to prevent the in-plane uniformity of a semiconductor wafer from being 
damaged as taught by Yamashita. 

9. Kimura and Yamashita disclose the invention substantially as claimed and as described above. 

10. However, Kimura and Yamashita fail to teach the hardware comprises a focus ring and at least a 
portion of said focus ring substantially continuously extends below a peripheral portion of said chuck. 

1 1 . Rossman et al. disclose the use of a two-part focus ring (shield) set comprising an upper focus 
ring and a lower focus ring, wherein at least a portion of the lower focus ring substantially continuously 
extends below a peripheral portion of the chuck and is disposed completely below the upper focus ring for 
the purpose of increasing the ratio of exposed surface to thermal mass of the upper focus ring during 
processing, thereby decreasing the deposition rate thereon. Further, by structuring the focus ring set as 
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described above the clean rate of the upper shield member is increased, thereby enhancing the throughput 
of the process. 

12. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided a two-part focus ring set comprising an upper focus ring and a lower focus 
ring wherein at least a portion of the lower focus ring substantially continuously extends below a 
peripheral portion of the chuck and is disposed completely below the upper focus ring in Kimura and 
Yamashita in order to increase the ratio of exposed thermal mass of the upper focus ring during 
processing thereby decreasing the deposition rate thereon and also in order to increase the clean rate of 
the upper shield thereby enhancing throughput of the process as taught by Rossman et al. 

13. With respect to claim 2, said chuck is substantially circular (it is designed to correspond with the 
periphery of the chuck and wafer, which are both circular; see Figures lb and 2b) and said hardware 
comprises a focus ring that peripherally surrounds said chuck (see Figure la). 

14. With respect to claim 4, said chuck comprises an electrostatic chuck (see paragraph 25 of 
Kimura JPO online translation). 

15. With respect to claims 5 and 6, said hardware comprises a focus ring formed of ceramic (e.g. 
quartz). The exact composition can be determined based on an intended method that will take place in the 
apparatus. See JPO online translation, paragraphs 6 and 50). 

16. The limitations of claim 29 are similar to those of claim 1 and are addressed above. 

1 7. With respect to claims 30 and 32, it would have been obvious to one of ordinary skill in the art to 
form a chuck (or any other part of the etching apparatus that may be exposed during processing) of an 
oxygenated material for the same purpose that the focus ring is taught to be formed of an oxygen- 
impregnated material. So that upon exposure, oxygen is discharged and the uniformity of an etch rate can 
be improved. 
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18. With respect to claim 7, as described above, Rossman et al. disclose the use of focus ring set 
comprising an upper focus ring and a lower focus ring peripherally surrounding said chuck. 

19. With respect to claim 3 1 , said chuck of Kimura comprises an electrostatic chuck (see paragraph 
25 of JPO online translation). 

20. The limitations of claim 33 are addressed above. 

21. Claims 3 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Japanese Patent 
No. 2002009042 A to Kimura in view of U.S. Patent No. 5,748,434 to Rossman et al. 

22. Regarding claim 8, Kimura discloses a plasma etching apparatus in Figure la substantially as 
claimed and comprising: a chuck (multi-part structure, 2 and 20) for retaining a substrate (3); and 
hardware (4) that includes oxygen therein such that oxygen is released when an etching operation is 
carried out. See abstract. 

23. However, Kimura fails to teach the hardware comprises a focus ring and at least a portion of said 
focus ring substantially continuously extends below a peripheral portion of said chuck. 

24. Rossman et al. disclose the use of a two-part focus ring (shield) set comprising an upper focus 
ring and a lower focus ring, wherein at least a portion of the lower focus ring substantially continuously 
extends below a peripheral portion of the chuck and is disposed completely below the upper focus ring for 
the purpose of increasing the ratio of exposed surface to thermal mass of the upper focus ring during 
processing, thereby decreasing the deposition rate thereon. Further, by structuring the focus ring set as 
described above the clean rate of the upper shield member is increased, thereby enhancing the throughput 
of the process. 

25. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided a two-part focus ring set comprising an upper focus ring and a lower focus 
ring wherein at least a portion of the lower focus ring substantially continuously extends below a 
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peripheral portion of the chuck and is disposed completely below the upper focus ring in Kimura in order 
to increase the ratio of exposed thermal mass of the upper focus ring during processing thereby decreasing 
the deposition rate thereon and also in order to increase the clean rate of the upper shield thereby 
enhancing throughput of the process as taught by Rossman et al. 

26. With respect to claim 3, in Rossman et al. at least a portion of said lower focus ring substantially 
continuously extends below a peripheral portion of the chuck. 

27. Claim 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kimura, Yamashita 
and Rossman et al. as applied to claims 1-2, 4-7 and 29-33 above, and further in view of Japanese Patent 
No. 2002016126 to Nagaiwa et al. 

28. Kimura, Yamashita and Rossman et al. disclose the invention substantially as claimed and as 
described above. 

29. However, Kimura, Yamashita and Rossman et al. fail to teach said focus ring is maintainable at a 
temperature not greater than a temperature of said substrate while and etching operation is carrier out 
upon said substrate. 

30. Nagaiwa et al. disclose a plasma etching apparatus in Figures 1 and 2 comprising: a focus ring 
(12); and a chuck (1 1) for retaining a substrate, said focus ring capable of being maintained at a 
temperature no greater than a temperature of said substrate while and etching operation is carried out for 
the purpose of preventing deteriorated etching characteristics due to the influence of temperature. Also 
see abstract and paragraphs 24 and 25 of JPO online translation. 

31. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided said focus ring capable of being maintained at a temperature no greater than a 
temperature of said substrate while and etching operation is carried out in Kimura, Yamashita and 
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Rossman et al. in order to prevent deteriorated etching characteristics due to the influence of temperature 
as taught by Nagaiwa et al. 

32. Additionally, with respect to claim 10, Kimura et al. disclose that the substrate may be a 
semiconductor substrate (paragraph 1 of JPO online translation). Naigawa teaches this also. 

33. With regards to claim 1 1, Naigawa further teaches that said focus ring maintains contact with the 
said electrostatic chuck and said chuck is cooled during said etching operation, as described above and 
illustrated in Figures 1 and 2. 

34. With respect to claim 12, said focus ring is disposed peripherally around said substrate and 
includes a portion that rests on an annular landing section of the chuck in Kimura and Rossman et al. 

35. Claim 33 is are rejected under 35 U.S.C. 103(a) as being unpatentable over Japanese Patent No. 
2002009042 A to Kimura in view of Japanese Patent No. 2000208492 A to Yamashita, U.S. Patent No. 
5,748,434 to Rossman et al. and Japanese Patent No. 2002016126 to Nagaiwa et al. 

36. Kimura discloses a plasma etching apparatus in Figure la substantially as claimed and 
comprising: a chuck (multi-part structure, 2 and 20) for retaining a substrate (3); and hardware (4) that 
includes oxygen therein such that oxygen is released when an etching operation is carried out. See 
abstract. 

37. However, while Kimura does teach that the focal ring can be made to contain a predetermined 
amount of oxygen by approaches other than coating (see JPO online translation, paragraph 50), Kimura 
does not explicitly teach that the oxygen is impregnated in the material of the focus ring. 

38. Yamashita discloses the use of a focus ring formed of a material than includes oxygen 
impregnated therein (i.e. existing in quartz) for the purpose of preventing the in-plane uniformity of a 
semiconductor wafer from being damaged (abstract). 
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39. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided a focus ring formed of a material that includes oxygen impregnated (existing 
therein) in Kimura in order to prevent the in-plane uniformity of a semiconductor wafer from being 
damaged as taught by Yamashita. 

40. Kimura and Yamashita disclose the invention substantially as claimed and as described above. 

41 . However, Kimura and Yamashita fail to teach the hardware comprises a focus ring and at least a 
portion of said focus ring substantially continuously extends below a peripheral portion of said chuck. 

42. Rossman et al. disclose the use of a two-part focus ring (shield) set comprising an upper focus 
ring and a lower focus ring, wherein at least a portion of the lower focus ring substantially continuously 
extends below a peripheral portion of the chuck and is disposed completely below the upper focus ring for 
the purpose of increasing the ratio of exposed surface to thermal mass of the upper focus ring during 
processing, thereby decreasing the deposition rate thereon. Further, by structuring the focus ring set as 
described above the clean rate of the upper shield member is increased, thereby enhancing the throughput 
of the process. 

43. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided a two-part focus ring set comprising an upper focus ring and a lower focus 
ring wherein at least a pprtion of the lower focus ring substantially continuously extends below a 
peripheral portion of the chuck and is disposed completely below the upper focus ring in Kimura and 
Yamashita in order to increase the ratio of exposed thermal mass of the upper focus ring during 
processing thereby decreasing the deposition rate thereon and also in order to increase the clean rate of 
the upper shield thereby enhancing throughput of the process as taught by Rossman et al. 



Application/Control Number: 10/765,808 Page 9 

Art Unit: 1763 

44. Kimura, Yamashita and Rossman et al. disclose the invention substantially as claimed and as 
described above. 

45. However, Kimura and Yamashita fail to teach said focus ring is maintainable at a temperature not 
greater than a temperature of said substrate while and etching operation is carrier out upon said substrate. 

46. Nagaiwa et al. disclose a plasma etching apparatus in Figures 1 and 2 comprising: a focus ring 
(12); and a chuck (1 1) for retaining a substrate, said focus ring capable of being maintained at a 
temperature no greater than a temperature of said substrate while and etching operation is carried out for 
the purpose of preventing deteriorated etching characteristics due to the influence of temperature. Also 
see abstract and paragraphs 24 and 25 of JPO online translation. 

47. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided said focus ring capable of being maintained at a temperature no greater than a 
temperature of said substrate while and etching operation is carried out in Kimura, Yamashita and 
Rossman et al. in order to prevent deteriorated etching characteristics due to the influence of temperature 
as taught by Nagaiwa et al. 



Response to Arguments 

48. Applicant's arguments with respect to claims 1-12 and 29-33 have been considered but are moot 
in view of the new ground(s) of rejection and/or the comments below. New art is relied upon that a two- 
part focus ring set comprising an upper focus ring and a lower focus ring wherein at least a portion of the 
lower focus ring substantially continuously extends below a peripheral portion of the chuck and is 
disposed completely below the upper focus ring. 

49. Applicants other argument drawn to the purported non-obviousness of forming the chuck itself of 
an oxygen-impregnated material is not persuasive. The chuck is a part of the plasma etching apparatus 
and therefore has influence over the conditions of the system in which it is contained. Yamashita teaches 
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that the oxygen impregnated construction material is provided so that a processing part exposed to 
reaction products has the ability to convert the reaction products to quickly-evaoprated, volatile 
substances, which prevents damage to a wafer being processed. Such a material would also be beneficial 
in constructing a chuck in that a chuck is also exposed to the same reaction products and the same wafer 
being processed. 



Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Karla Moore whose telephone number is 571.272.1440. The examiner can normally be 
reached on Monday-Friday, 9:00 am-6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Parviz Hassanzadeh can be reached on 571.272.1435. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



Karl^ Moore 
Primary Examiner 
Art Unit 1763 
8 January 2007 




